Interaction with membrane mimics of transmembrane fragments 16 and 17 from the human multidrug resistance ABC transporter 1 (hMRP1/ABCC1) and two of their tryptophan variants.
The human multidrug resistance-associated protein 1 (hMRP1/ABCC1) belongs to the ATP-binding cassette transporter superfamily. Together with P-glycoprotein (ABCB1) and the breast cancer resistance protein (BCRP/ABCG2), hMRP1 confers resistance to a large number of structurally diverse drugs. The current topological model of hMRP1 includes two cytosolic nucleotide-binding domains and 17 putative transmembrane (TM) helices forming three membrane-spanning domains. Mutagenesis and labeling studies have shown TM16 and TM17 to be important for function. We characterized the insertion of the TM16 fragment into dodecylphosphocholine (DPC) or n-dodecyl-beta-d-maltoside (DM) micelles as membrane mimics and extended our previous work on TM17 (Vincent et al., 2007, Biochim. Biophys. Acta 1768, 538). We synthesized TM16 and TM17, with the Trp residues, W1198 in TM16 and W1246 in TM17, acting as an intrinsic fluorescent probe, and TM16 and TM17 Trp variants, to probe different positions in the peptide sequence. We assessed the interaction of peptides with membrane mimics by evaluating the increase in fluorescence intensity resulting from such interactions. In all micelle-bound peptides, the tryptophan residue appeared to be located, on average, in the head group micelle region, as shown by its fluorescence spectrum. Each tryptophan residue was partially accessible to both acrylamide and the brominated acyl chains of two DM analogs, as shown by fluorescence quenching. Tryptophan fluorescence lifetimes were found to depend on the position of the tryptophan residue in the various peptides, probably reflecting differences in local structures. Far UV CD spectra showed that TM16 contained significant beta-strand structures. Together with the high Trp correlation times, the presence of these structures suggests that TM16 self-association may occur at the interface. In conclusion, this experimental study suggests an interfacial location for both TM16 and TM17 in membrane mimics. In terms of overall hMRP1 structure, the experimentally demonstrated amphipathic properties of these TM are consistent with a role in the lining of an at least partly hydrophilic transport pore, as suggested by the currently accepted structural model, the final structure being modified by interaction with other TM helices.